A peptide panel investigation reveals the acceptor specificity of O-GlcNAc transferase.
O-linked β-N-acetylglucosaminylation (O-GlcNAcylation) is widely distributed on nucleocytoplasmic proteins and participates in various physiological processes. But O-GlcNAc status on numerous proteins remains unknown. To better understand this modification, computational analysis combined with experimental study was performed in this work. Structural analysis of many O-GlcNAcylation sites indicated that the modification occurred predominantly in a random coil region. Frequency analysis on many O-GlcNAcylated peptides revealed a signature sequence, PPVS/TSATT, around the modification site (underlined, position 0). Based on the sequence, a peptide panel was designed to investigate key positions affecting O-GlcNAcylation of peptides and their amino acid preference. It was indicated that 3 positions (-2, -1, and +2) had an important role for this modification, where the presence of uncharged amino acids with small side chains could confer high reactivity. The amino acid preference at key positions was further investigated on bovine crystalline α via site-directed mutagenesis. The preferred amino acids were Pro > Ala > Gly at position -2, Ala > Thr > Val > Lys > Pro at position -1, and Ala > Gly > Arg > Glu at position +2. Altogether, these findings suggested that a substrate (peptide or protein) with Pro, Ala at position -2, and/or Val, Ala, Thr, Ser at position -1, and/or Ala, Ser, Pro, Thr, Gly at position +2 would have more chances for O-GlcNAcylation. To test the rule, 2 O-GlcNAcylation sites on sOGT (S52 and T449) were predicted and confirmed by Western blot. The present work systematically investigated the sequence signature for O-GlcNAcylation. The result will contribute to predicting the O-GlcNAc status of a protein and further functional studies.